REMARKS/ARGUMENTS 

Status of Claims 

Claim 1 has been amended. Claims 37-78 have been cancelled. Claims 2-36 were 
previously cancelled. Claims 79-92 are added. 

Claim Amendments 

Claim 1 now refers to administration of an IgG having at least one MHC-class I restricted 
T cell epitope of the antigen covalently attached to the IgG backbone without modification of the 
Fc portion. This language reflects the language of paragraph [0006] of the published application 
(US 2006/0193855 Al) and further defines the epitope as an "MHC-class I restricted T cell 
epitope" (see paragraphs [0249] and [0251]). Paragraph [0255] also describes the use of tools 
for predicting MHC-class I epitope sequences. 

Claim 1 has also been amended to indicate that the double-stranded RNA is pA:pU. This 
is described, for example, in paragraph [0263] or claim 9 of the published application. 

Claim 77 is based on cancelled claim 41 and finds support in published claim 6. Claim 
78 is based on cancelled claim 56 and finds support in published claim 28. Claim 79 is based on 
cancelled claim 57 and finds support in published claim 29. Claim 80 is based on cancelled claim 
58 and finds support in paragraph [0265]. Claim 81 is based on cancelled claim 59 and finds 
support in paragraph [0016]. Claim 82 is based on cancelled claim 60 and finds support in 
paragraph [0135]. Claim 83 is based on cancelled claim 61 and finds support in paragraph 
[0081]. Claim 84 is based on cancelled claim 62 and finds support in paragraph [0053]. Claim 
85 is based on cancelled claim 63 and finds support in paragraph [0067], Claim 86 is based on 
cancelled claim 64 and finds support in paragraph [0058]. Claim 87 is based on cancelled claim 
65 and finds support in Figures IH-IL. Claim 88 is based on cancelled claim 73 and finds 
support in published claim 2. Claim 89 is based on cancelled claim 74 and finds support in 
published claim 3. Claim 90 is based on cancelled claim 70 and finds support in paragraph 
[0058]. Claim 91 is based on cancelled claim 68 and finds support in paragraph [0051] and 
[0052]. Claim 92 is based on cancelled claim 69 and finds support in Examples 26 and 35. 
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Restriction/ Unity 



The Office Action refers to a constructive election of the invention of previous claim 1. 
The claims have been amended to remove claims to non-elected inventions. Applicant 
respectfully submits that the amended claims comply with PCT Rule 13. 

The Office Action also refers to an election of species requirement, and to the election, 
with traverse, of pA:pU. Amended claim 1 now recites the double-stranded RNA as pA:pU. 

35 use 112 Second Paragraph 

In the Office Action, Claims 1 and 72-75 were rejected as being indefinite for failing to 
particularly point out and distinctly claim the subject-matter which Applicant regards as the 
invention. 

The claims have been amended and Applicant respectfiilly submits that the claim 
amendments made address the rejection. In particular, the product of previous claim 41 has now 
been explicitly defined in claim 1 and amended claim 1 clearly recites the administration of the 
IgG in conjunction with administration of the double-stranded RNA. Amended claim 1 also 
clarifies the nature of the IgG and the T cell epitope. Amended claim 1 no longer refers to an 
"agent". 

As such. Applicant respectfully submits that the amended claims are clear and that the 
metes and bounds of the amended claims can be determined. 

Rejection under 35 USC $112 First Paragraph 

In the Office Action, Claims 1 and 68-75 were rejected as not enabled. 
The Office Action has acknowledged that the specification is enabling for: 

1) Methods of generating an enhanced CD4+ T helper cell response in a patient comprising 
administering an immunoglobulin comprising an antigenic MHC class II peptide epitope 
and the dsRNA pAipU, wherein the T helper response comprises enhanced Thl and Th2 
responses, and 
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2) Methods of generating an enhanced Influenza NP specific CD8+ T cell response in a 
patient comprising administering to the patient by subcutaneous injection a portion of an 
immunoglobulin comprising a heavy chain containing an Influenza NP CTL epitope 
replacing the V and CHI regions, wherein the Ig-peptide is not an immune complex or 
receptor cross-linking antibody, and pA:pU, wherein both Tel and Tc2 type CD8+ T 
cells are induced. [Office Action Pages 4 and 5] 

However, the Office Action has indicated that the specification does not reasonably 
provide enablement for generating CD8+ T cell responses using any immunoglobulin comprising 
a peptide epitope. [Office Action Page 5] More specifically, the Office Action did not agree that 
previous claim 1 was limited to a method for inducing a Tel response by administering the 
product of claim 41 . 

Claim 1 has been amended and in view of the claim amendments made. Applicant 
respectfully submits that claim 1 is now clearly limited to a method of generating a Tcl response 
through the administration of an IgG having at least one MHC-class I restricted T cell epitope 
covalently attached within the to the IgG backbone in conjunction with administration of pA:pU. 

The Office Action noted that Bona et al (US 5,969,109), Zhagouani et al ((1993) Eur. J. 
Immunol, Vol. 23, 2746-2750) and Zanetti et al. (WO 94/28026) teach that when Ig-NP was 
applied exogenously to antigen presenting cells they failed to stimulate CTL production and 
characterises this teaching as follows: 

"... a5 the prior art clearly teaches that the CTL peptide antigen when administered by 

using soluble Ig is not presented on MHC class I and therefore cannot stimulate CD8-^ T 

cells.'' [Office Action bottom of Page 7] 
Applicant submits that the use of the word "cannot" in this sentence overstates the facts. 

It was known, and is acknowledged in the Office Action (top of Page 7 of the Office Action), 
that: 

"... antigen presenting cells transfected with DNA encoding an antigenized 
immunoglobulin comprising a cytotoxic Tcell influenza NP epitope can present the NP 
peptide in the context of MHC class I and stimulate peptide specific CTL responses...'' 
Thus, it was acknowledged that Ig-NP is able to stimulate CD8+ T cells. 
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The difference in result obtained between transfection of the antigen presenting cells with 
the Ig-NP and exogenous application of the Ig-NP to those cells indicated that a difference in the 
cellular processing of the Ig-NP was probably responsible. 

Office Action attributes Applicant's success to the unique structure and properties of Ig- 
NP, when used alone or in combination with pA:pU. 

Applicant submits that this analysis fails to understand the invention. The specification 
shows, particularly in Examples 35-44 that co-administration of pA:pU with Ig-NP acts to switch 
on cross-priming of the antigen presenting cells leading to differentiation of T cells to Tel (i.e. 
becoming cytotoxic and producing IFNy). 

The phenomenon of cross-priming is discussed in the present application. For example, 
see paragraph [0004] which discusses cross-priming resulting in effective loading of MHC class 
I molecules through the use of immune complexes. 

The present application clearly discloses the use of pA:pU double-stranded RNA to 
achieve cross-priming leading to class I restricted Tel responses. For examples, please see 
paragraphs [0105], [0186], [0187], [0188], [0207], Example 23, Example 35 (e.g. [0448]), 
Example 36 (e.g. [0451]), and Example 37 (e.g. [0453]). 

Thus the contribution made by the present application is in showing that the limited 
ability of an exogenously applied IgG containing an MHC-class I restricted epitope to stimulate 
Tel responses can be overcome by administering pA:pU which acts as a switch achieving cross- 
priming. 

This switching effect has been confirmed in the published literature. It is reviewed in 
Kurts et al (Cross-priming in health and disease. Nature Reviews Immunology Vol. 10 June 2010 
403-414). 

The cross-priming properties of pA:pU in the context of immune stimulation by MHC 
class I-restricted epitopes are discussed and confirmed in Bot et al (Immunologic Control of 
Tumors by In Vivo Fey Receptor-Targeted Antigen Loading in Conjunction with Double- 
Stranded RNA-Mediated Immune Modulation. The Journal of Immunology 2006; 176; 1363- 
1374). Bot et al confirms that administration of stimulatory motifs such as dsRNA corrects the 
ineffective response to idiotypic epitopes (e.g. see Abstract). 

Bot et al. confirms that the FcyR-initiated processing pathway does not result in 
presentation of Id via MHC class /, due to a lack of intersection with the endogenous pathway of 
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processing and presentation''(pagc 2 left col. 2" paragraph) and confirms that strong Tel 
responses are observed only when the IgG and pA:pU are administered together (see Discussion 
on page 8). 

Bot et al. summarizes the mechanism of action in the legend to Figure 9 on page 10: 
"... In summary, the administration ofig carrying class I- or class Il-restricted T cell 
epitopes results in generation of low magnitude Tc2 or Th2 responses 
respectively, unless there is: 1) coactivation ofAPCs that handle the processing and 
presentation of the immunogen'^ 
The co-activation is provided by pA:pU. 

The cross-priming ability of pA:pU is not limited to the specific construct Ig-NP or to the 
NP epitope. This is indicated by Wang et al (Noncoding RNA danger motifs bridge innate and 
adaptive immunity and are potent adjuvants for vaccination. The Journal of Clinical 
Investigation. October 2002. Vol. 110. No.8 1175-1184), In this paper the authors investigated 
different class I-restricted epitopes, including whole OVA (ovalbumin) and the OVA-derived 
MHC class I-restricted SIINFEKL peptide (see p. 11 77 top of right col.). They report that: 

"... we show that two categories of motifs organized as dsRNA, namely pA:pU and pLpC, 
have a significant impact on the development of IgG response to a specific antigen in 
C57BL/6 mice (Figure lb). Furthermore, both pA.pU andpLpC had an amplifying effect 
on the specific Tcell response (Figure Ic)'' (Page 1 179 left col. 1^^ paragraph) 
Figure IC shows that pA:pU caused a switching towards IFN-y production, which is consistent 
with a Tel response. 
They also report that: 

'^Finally, pA:pU had a strong MHC class I-restricted T cell-promoting effect in the 
context of mucosal vaccination with recombinant HIV envelope protein gpl40 or OVA 
(Figure 3, d and e), as revealed by ELISpot analysis with characterized peptides (16, 1 7) 
from the HIV envelope protein and OVA, respectively'' (Page 1 180 right col. 1^^ 
paragraph) 

And: 

''Finally, using the well defined class I-restricted SIINFEKL peptide, we confirmed that 
pA.pU retains the ability to promote cross-priming in conjunction with the vectors used 
(Figure 6b)r (Page 1 182 right col. 1'^ paragraph) 
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Thus, Wang et al. demonstrate that the cross-priming ability of pA:pU is not limited to 
the specific Ig-NP construct but is a more general ability applicable to other class I-restricted 
epitopes. 

Regnault et al (Fey Receptor-mediated Induction of Dendritic Cell Maturation and Major 
Histocompatibility Complex Class I-restricted Antigen Presentation after Immune Complex 
Internalization. J. Exp. Med. Vol, 189, No.2, January 18, 1999, p371-380) also considers the 
phenomenon of cross-priming in the context of presentation of MHC Class I-restricted antigens. 

On page 371 (in the section bridging the left and right columns) they indicate the context 
of cross-priming to be the transfer of exogenous antigens and induction of CTL. 

They report a DC-specific receptor-mediated pathway of cross-priming leading to class I- 
restricted antigen presentation (e.g. page 377 right col), and indicate that this is not the first 
pathway described for cross-priming (page 378 left col. 2"^ paragraph), indicating that other 
pathways exist. 

Regnault et al is relevant because it uses an MHC class I-restricted antigen from 
ovalbumin (OVA) (e.g. see page 374 left coL). This clearly shows that, so long as cross-priming 
is induced, exogenously administered MHC class I-restricted peptides other than the NP peptide 
used by the inventors can be presented and stimulate induction of CD8+ cells. 

Bonifaz et al (Efficient Targeting of Protein Antigen to the Dendritic Cell Receptor DEC- 
205 in the Steady State Leads to Antigen Presentation on Major Histocompatibility Complex 
Class I Products and Peripheral CD8+ T Cell Tolerance. J. Exp. Med. Vol. 196, No. 12, 
December 16, 2002) describes how cellular internalization and processing of recombinant 
proteins through the endocytic receptor DEC-205 also feeds into the cross-processing pathways 
(e.g. see page 1635 right col. 1^' paragraph). 

The authors found here that CD40 acts to switch on cross-priming leading to a strong 
CD8^ response (e.g. see abstract). Again, the authors used ovalbumin as the antigen, indicating 
that the cross-priming effect is not specific to the NP peptide used by the inventors. 

In the present application, the inventors have shown for the first time that cross-priming 
can be induced by pA:pU in a manner sufficient to overcome the block in CD8+ stimulation 
encountered when IgG containing an MHC class I-restricted epitope is applied exogenously to 
antigen presenting cells. 
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Previous claims 68-70 (drawn to methods of treating a viral infection or a tumor or a 
method of virus immunization) are then rejected in the Office Action. 
The Office Action acknowledges that Ig-NP is capable of: 

1) Stimulating Tc2 type CD8+ T cells by itself, or both Tel and Tc2 type CD8+ T cells 
when administered in conjunction with the dsRNA pA:pU; 

2) Protecting against native Influenza challenge and of reducing tumor growth in a 
percentage of mice with pre-existing SP2/0-NP-Ig tumors. 

However, the Office Action considers that these positive results do not provide an enabling 
disclosure for treating any virus or tumor (Office Action Pages 9 to 10). In particular, it 
indicates that "the skilled artisan would not have predicted success in treating any tumor or 
infection by administering antigenised IgG comprising any T cell epitope in combination with 
pA:pU and it would therefore have required undue experimentation to practice the scope of the 
claimed invention" (Office Action page 1 1). 

Example 37 of the present application demonstrates protection against infectious 
challenge with a prototype WSN influenza virus. 

Examples 38-44 of the present application demonstrate successful control and treatment 
of a tumor after clinical diagnosis in mouse models of primary tumor (including myeloma and 
adenocarcinoma - Example 38). Not only were the tumors successfully controlled and treated 
but an effective memory response was observed (Example 43). 

The NP epitope used by the inventors is a known immunogenic MHC class I-restricted 
peptide. Please note that in the context of tumor treatment a wide range of tumor antigens 
encompassing well-defined class I epitopes have been characterized. For Example, see Scanlan 
et al (Cancer/testis antigens: an expanding family of targets for cancer immunotherapy. 
Immunological Reviews. 2002 Vol 188: 22-32). 

These tumor treatment effects have also been subjected to peer review and published in 
Bot et al (Immunologic Control of Tumors by In Vivo Fey Receptor-Targeted Antigen Loading 
in Conjunction with Double-Stranded RNA-Mediated Immune Modulation. The Journal of 
Immunology 2006;176;1363-1374). Bot et al confirms that: 

"The immune process initiated by FcyR-mediated targeting of epitope together with 

dsRNA, resulted in control of tumor growth, establishment of immune memory and 

protection against tumors bearing antigenic variants." (Abstract) 
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The results are summarized on page 8 left col. 2" paragraph: 

"Using models based on transplantable TAA"^ tumors of lymphoid and carcinoma origin, 
it was shown that recombinant IgNP (carrying a class I-restricted NP determinant) (28) 
induced a strong immune response mirrored by a therapeutic effect (Fig. 3). However, 
this effect occurred only if IgNP was coadministered in conjunction with a potent 
activator of AFC such as synthetic dsRNA (pA:pU) (38), resulting in a majority of mice 
recovering from the disease in the case of the SP2/0 myeloma tumor or with a stabilized 
disease in the case of the 4T-1 carcinoma (Fig. 3), No significant therapeutic effect was 
provided by either IgNP or dsRNA alone (Fig. 3); in addition, there was no effect of 
IgNP plus pA:pU on NP-negative SP2/0 tumor (data not shown)." 

Thus, the peer reviewed literature clearly supports the fact that the specification as filed 
enables one skilled in the art to make and use the claimed invention. 

The Office Action refers to the high level of unpredictability in the art leading to undue 
experimentation to practice the scope of the invention claimed. Applicant respectfiiUy disagrees. 

The fact that experimentation may be complex does not necessarily make it undue, if the 
art typically engages in such experimentation In re Certain Limited-Charge Cell Culture 
Microcarriers, 221 USPQ 11 65, 11 74 (Int'l Trade Comm"n 1983), affd sub nom., 
Massachusetts Institute of Technology v. A.B, Fortia, 11 A F.2d 1 104, 227 USPQ 428 (Fed. Cir. 
1985). See also In re Wands, 858 F.2d at 737, 8 USPQ2d at 1404 [MPEP at 2164.01]. 

Those of skill in the art understand that treatment of tumors and viral infection is 
complex and that there is no guarantee, indeed probably no expectation, that even the best of 
treatments will be effective in every patient. As such, further experimentation is often likely to 
be required. However, the test of enablement is not whether any experimentation is necessary, 
but whether, if experimentation is necessary, it is undue. In reAngstadt, 537 F.2d 498, 504, 190 
USPQ 214, 219 (CCPA 1976) [MPEP 2164.01]. 

The specification of the present application provides an extremely important contribution 
to the art in that it unlocks the potential of chimeric IgG molecules containing MHC class I- 
restricted epitopes. Prior to the invention exogenous application of these chimeric 
immunoglobulins was considered ineffective in stimulating CD8+ T cell (Tel) responses and 
hence of limited value in stimulating immune responses to tumors and viruses. The finding that 
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exogenous administration of these chimeric immunoglobuUns in conjunction with pA:pU leads 
to effective loading of MHC class I molecules and switching to a Tel response opens the door to 
such treatments. However, Applicant did not stop there and went on to show, in animal models, 
that two different tumor types can be effectively controlled, treated and prevented from 
returning, and that viral replication can be limited. 

Thus the contribution made to the art by the Applicant is in unlocking the potential of 
chimeric IgG molecules containing MHC class I-restricted epitopes. Having done this, and 
demonstrated the efficacy of these molecules in treatment of tumor and viral infection the burden 
of experimentation to work the invention, in as far as it was undue, was removed by Applicant's 
own efforts. 

Any remaining experimentation necessary to turn Applicant's invention into a 
commercial therapeutic is not undue, but reflects the normal and extensive testing required of 
any chemotherapeutic product or viral vaccine. 

As stated in the MPEP at 2 1 64: 

"to comply with 35 U,S. C. 112, first paragraph, it is not necessary to "enable one of 
ordinary skill in the art to make and use a perfected, commercially viable embodiment 
absent a claim limitation to that effect, " CFA/T, Inc, v. Yieldup Int'l Corp,, 349 F,3d 
1333, 1338, 68 USPQ2d 1940, 1944 (Fed Or, 2003f\ 

The MPEP at 2164.01(a) provides several factors to take into account when considering 
undue experimentation. These are discussed below. 

Considering (A), the breadth of the claims, Applicant has restricted the scope of claim 1 
to correspond with the disclosure in the application, namely the use of IgG molecules having at 
least one MHC-class I restricted T cell epitope of the antigen covalently attached within the IgG 
backbone without modification of the Fc portion and pA:pU. 

Considering (B), the nature of the invention, Applicant has provided significant description and 
working examples showing how the combination of the chimeric IgG and pA:pU redirects the 
immune response and leads to the claimed treatment of tumor and viral infection. 
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The specification considers (C), the state of the prior art, in that it recognises the failure 
in the prior art to achieve successful loading of MHC class I molecules by exogenous 
administration of IgG containing MHC class I-restricted epitopes. 

The specification also provides significant detail on how to make and use the invention, 
taking adequate account of (D), the level of one of ordinary skill. As discussed above, 
regarding (E), the level of predictability in the art, the specification overcomes the most 
significant area of unpredictability by unlocking the potential of IgG molecules containing MHC 
class I-restricted epitopes by administering them in conjunction with pA:pU. The specification 
also provides significant direction ((F) the amount of direction provided by the inventor) and 
working examples ((G) the existence of working examples) to demonstrate the significance of 
this effect in terms of treatment of tumor and viral infection. As such, factor (H), the quantity of 
experimentation needed to make or use the invention based on the content of the disclosure, is 
also properly addressed with any remaining experimentation being of the kind normally required 
to develop a commercial therapeutic product. 

The MPEP states: 

''A conclusion of lack of enablement means that, based on the evidence regarding each of 
the above factors, the specification, at the time the application was filed, would not have 
taught one skilled in the art how to make and/or use the full scope of the claimed 
invention without undue experimentation. In re Wright, 999 F,2d 1557 J 562, 27 USPQ2d 
1510, 1513 (Fed Cir, 1993).'' [MPEP 2164.01(a)] 

Applicant respectfully submits that the specification amply passes this test. It provides a 
clear scientific advance in terms of the immunological effect of the combination of pA:pU with 
IgG containing MHC class I-restricted epitopes together with clear evidence of the therapeutic 
application of this combination to treat tumor and viral infection in animal models of these 
disease conditions. Applicant respectfully requests favorable reconsideration. 

Rejection under 35 USC S103(a) 

Applicant appreciates the Office Action finding that "none of the cited references teach 
or suggest that the administration of an Ig comprising a peptide epitope would be capable of 
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stimulating a Tel response, which is MHC class I dependent, when administered with dsRNA" 
(Office Action page 14). Accordingly, Applicant understands that there are no outstanding 
rejections under 35 USC§ 103(a). 



CONCLUSION 

In view of the foregoing. Applicants believes all claims now pending in this 
Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 
early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of 
this application, please telephone the undersigned at 949-887-6921. 



suqmitte< 





Jeifeifer A. HaVnes, Ph.D. 
Registration Mimber 48,868 



1250 Aviation Avenue, Suite 200B 
San Jose, California 951 1 0 
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